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Abstract 
 
Oltenia region is one of the most favorable for the cultivation of species of temperate climate fruit (apple, 
plum, peach, apricot, walnut, etc.). It contains numerous micro (pools fruit) with optimal environmental conditions, 
cultural traditions, economic and social interest to allow the achievement of quality performance and international trade 
of fruit produced on the farm. Microzonarea, establishing the sorts of valuable varieties and application of high 
technologies allow both a high productivity/ha, and obtain special quality fruit. The fruits examined in several species 
and varieties showed performance was monitored in terms of morphological quality, taste, the content of heavy metals 
(Cd, Pb and Cu) and residues from some pesticides (αHCH, γHCH, PCB52 , PCB28, PCB180, HCB, heptachlor, aldrin, 
εHCH, Heptachlor - Epoxy, βendosulfan, PP'-DDE, etc.). Elements have been pursued as compared with those used in 
the EU and international trade. The fruits of apple, plum, peach, apricot and walnut orchards in Oltenia basins obtained 
legally correspond morphologically as size, weight, color and uniformity is achieved while respecting their microzonării 
and superior technologies. Taste of the fruits from Oltenia farms is far superior to other similar fruit from other areas of 
culture. Fruits of Oltenia meet commercial and sanogen because they contain heavy metal (Cd and Pb), well below the 
maximum level of EU fruit and some pesticide residue content is below the international standards or missing entirely 
(αHCH, Aldrin, εHCH, PCB 180) and others are found in very small quantities, without an influence on consumers. To 
ensure high quality fruit in Oltenia is necessary to provide constant monitoring and accountability. 
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1. Introduction 
 
 Commercial performance and quality of 
plant fruit orchards are the most important and 
depending on how the zoning and/or microzonare, 
ecological valence of these areas, the level of 
technology and professional knowledge of the 
growers. Oltenia region, with a relatively large area 
of land (over 25 thousand km2), with multiple and 
different   field   units  and  some   specific  organic, 
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contains numerous micro historical tradition of 
culture of fruit plants and economic and social 
interest. Test Evaluation Fruit of the potential 
competitiveness of the region Oltenia was made by 
various authors (D. Radulescu, 1992, Stefanescu D., 
1912, 1924, Botez M., 1938, Bordeianu T., 1934, 
1944 etc.), cited by Botu I . et al., 2008 [2]. The 
most interesting memoir of zoning, the Referred and 
Oltenia, is known as ”fruit regions of Romania ”by 
N. Constantinescu, T. Bordeianu, V. Sonea and C. 
Ionita, cited by Botu I. et al., 2008 [2]. Oltenia 
region fall within the region Get Fruit (the hills) and 
Region IX - the Fruit (the plain). Expanding its great 
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works was made by many researchers, most often to 
the level of micro-zone [1, 2, 3, 5]. 
Because biodiversity eco-pedo-climatic and 
social Oltenia region, it was divided into 7 micro 
fruit with specific characteristics (Ramnicu-Vâlcea 
Horezu, Tg. Jiu, Câmpu - Mare, Turnu Severin, 
Baia de Arama, Drăgăşani, Bălceşti, Craiova and 
Bistret Hills – Ship) [1, 2]. In this paper we propose 
to evaluate the qualitative performance of varieties 
grown in different micro and to determine the extent 
of their chemical composition is influenced by 
certain metals or chemical residues. 
 
2. Material and method 
 
Biological material used in the experiences 
organized under the experimental technique has 
been brought in over 25 varieties of apple (SCDP 
Valcea, SCDP Tg. Jiu, Craiova University), 15 
varieties of plum (SCDP Vâlcea Tg.Jiu SCDP, and 
ARDS Torquay Dăbuleni), 20 varieties of peaches 
and 15 varieties of apricot (ARDS Dăbuleni and 
Xanthi) and 10 varieties of walnut and strawberry 
(SCDP Valcea). In this paper, reference was made 
strictly only to the varieties used widely in the 
area. Observations and determinations on plants 
were specifically done. The work was performed 
on specific elements of the fruits. The fruit were 
submitted to chemical tests in oreder to determine 
the repercussions of metals on the quality 
(cadmium, lead, mercury and copper), with some 
substances considered hazardous according to 
Romanian legislation and EU directives (αHCH, 
γHCH, PCB52, PCB28, PCB180, HCB, 7-
chlorine, aldrin, εHCH. Chemical analyses were 
performed by the Ecometalurgy Laboratory from 
Polytechnic University of Bucharest during 2006 - 
2008 [4]. Heavy metal content was determined by 
atomic absorption spectrophotometry (fig.1), and 
pesticide content was determined by gas 
chromatography coupled with mass spectrometry 
(fig. 2). 
              
                
 
           
 
 
 
 
 
 
 
 
 
 
Figure 1. Atomic absorbtion spectrophotometer 
 
 
 
 
 
                  
 
 
 
 
                   
 
 
 
 
 
 
 
 
 
 
 
                       Figure 2. Gas - chromatographer - mass spectrometer 
 
 
3. Results and discissions  
 
Oltenia region's ecological conditions are very 
different from one micro-zone to another (the 
average annual temperature 8 - 110C, absolute 
minimum temperatures -150C, -300C, annual rainfall 
450 – 800 mm; very different soil types, etc.) and 
therefore plants temperate zone fruit behaves 
differently. Thus the micro-zone 7 (pools fruit) 
recorded high favorability. The main fruit crops in 
this region consist of: plum, apple, peach, apricot, 
walnut, and strawberry. In order to increase 
potential yield, fruit quality and ensuring consumer 
nutritional assessment was correct varieties with a 
share of plantations in this region. The apple has a 
considerable share in the basins fruit Ramnicu 
Valcea, Horezu, Drobeta Turnu Severin - Craiova 
Baia de Arama and hills. 
Having assessed the main apple varieties 
grown (table 1) revealed that a potential production 
is relatively high (17.1 to 19.4 t/ha) with substantial 
growth opportunities through improved technology 
in plantation work. The most productive varieties 
were found to be Florina, Generous, Idared. The 
quality of the fruit is dependent on size (equatorial 
diameter exceeding 60 mm), weight, skin color 
intensity, uniformity, etc. 
 Most fruits have their size that made them 
available for any market, in all basins fru it. There 
are exceptions to this rule, like Golden Delicious, 
and partly Ionathan Starkrimson. In a better 
technology (including irrigation) these varieties 
have very good fruit quality. Unicolore varieties and 
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bicolore shows a pronounced intensity of the color 
of the river hills. Micro culture of apple in Oltenia 
 
 
has a very good and harmonious taste, like apple 
fruit. 
 
    Table 1. Behavior of some apple strains in diferent tree basin from Oltenia 
 
 
Fruit plum is the dominant plant in the region 
of Oltenia. Productive potential is more than 16.7 
t/ha in the hills and 12.5 t/ha in the sands, in terms 
of media technologies and without irrigation (table 
2). Fruit varieties of plums are high quality. 
 
 
 
 
 
Varieties table correspond in size, weight 
(over 40 g) and taste requirements of international 
trade. Varieties for dehydration Agency 707, 
Andreea and partly Anna Späth give a raw material 
for the best quality (from 22 to 24% U.S.). 
 
 
 
Table 2. Behavior of some plum strains in diferent tree basin from Oltenia 
RM.VÂLCEA TG.JIU CRAIOVA HILLS DĂBULENI  
Specie 
 
Strain Av.  
prod.  
t/ha 
Fruit  
size 
mm 
Average 
weight  
of fruits 
g 
Av.  
prod.  
t/ha 
Fruit 
size 
mm 
Average 
weight  
of fruits 
g 
Av.  
prod.  
t/ha 
Fruit  
size 
mm 
Average 
weight  
of fruits 
g 
Av.  
prod.  
t/ha 
Fruit  
size 
mm 
Average 
weight  
of fruits 
g 
Centenar  24,6 40.9 41.7 20.6 38.6 39.0 18.4 40.2 40.5 15.7 38.1 38.5 
Tita  15,2 41.7 41.7 - - - - - - - - - 
Carpatin  13,0 42.0 42.9 15.2 41.7 41.2 16.6 41.4 42.2 - - - 
Silvia  15,3 41.9 44.2 16.4 40.3 43.1 16.9 42.1 43.6 12.1 39.6 42.7 
Tuleu gras 15,6 36.2 29.6 16.1 35.4 30.3 14.8 35.7 29.6 13.5 35.4 30.1 
Agen 707 13,9 33.4 22.6 12.8 32.5 24.7 14.1 32.2 24.1 13.8 30.6 23.6 
Stanley  20,8 40.4 38.0 22.7 41.7 39.6 21.6 40.2 40.1 17.9 41.6 39.3 
Andreea 19,5 40.1 38.5 - - - - - - - - - 
Anna Spath  12,4 40.0 42.2 14.7 42.1 44.0 15.6 42.6 45.0 14.3 42.4 45.1 
 
 
 
 
 
PLUM 
Media  16,7 - - 16.9  - 16.9 - - 12.5 - - 
 
 
Moreover Oltenia region was famous for the 
quality delivered to export plums (Germany, 
Austria, Czech Republic, etc.), both mass and plums 
to those for dehydration. In the central and southern 
region of Oltenia, peach and apricot receive the 
most favorable environmental conditions (table 3). 
Peach varieties grown in the sands (Dăbuleni) and 
Craiova Hills area, recorded a profitable yield (15.6 
to 19.4 t), and presents high quality fruit. The size 
and weight of fruit were within international trade 
standards. In the north of Oltenia nut cultivation had 
 
 
 
favorable conditions for growth and fructification. 
Fruit production in years 7 to 9 after planting reach 
2.2 to 2.9 t/ha. The most productive varieties are 
Jupanesti Romanian and Valcea. The average fruit 
size exceeds the size of walnuts falling within 
category: Take extra and quality. Areas (river fruit) 
in southern Oltenia require irrigating in order to 
achieve high quality fruit. 
Numerous chemical analysis carried out at 
different fruit were compared with the maximum 
levels in the EU (tables 4 and 5). 
 
 
RM.VÂLCEA HOREZU CRAIOVA HILLS  
Specie 
 
 
Strain 
Av. 
prod. 
t/ha 
Friuts with  
ecuatorial 
diam. 
> 60mm 
(%) 
Average 
weight  
of fruits 
g 
Intensit. of 
fruit  
col 
Prod. 
medie 
t/ha 
Friuts with  
ecuatorial 
diam. 
> 60mm 
(%) 
Average 
weight  
of fruits 
g 
Intensit. 
of fruit  
col 
Av. 
prod. 
t/ha 
Friuts with  
ecuatorial 
diam. 
> 60mm 
(%) 
Average 
weight  
of fruits 
g 
Intensit. 
of fruit  
col 
Florina  28.3 79 182 v.good 21.4 81 192 v.good 19.7 74 174 good 
Generos 20.3 92 185 good 18.1 93 180 v.good 18.7 89 170 weak 
Idared 18.7 83 185 v.good 18.5 90 207 v.good 17.2 81 186 good 
Golden 
delicious 
18.0 24 168 good 13.7 31 176 good 16.4 33 166 good 
Starkrim
son 
15.3 42 179 v.good 10.8 44 184 v.good 15.7 45 172 good 
Ionagold  19.6 93 196 v.good 18.3 94 188 v.good 17.9 91 192 weak 
Ionathan  15.6 35 153 v.good 16.4 39 140 v.good 14.2 40 144 weak 
APPLE 
Media  19.4 - -  16.7 - -  17.1 - -  
Table 3. Behavior of some peach strains in diferent tree basin from Oltenia 
RM.VÂLCEA DEALURILE CRAIOVEI DĂBULENI  
Specia 
 
Soiul Av.  
prod.  
t/ha 
Fruit  
size 
mm 
Average 
weight  
of fruits 
g 
Av.  
prod.  
t/ha 
Fruit  
size 
mm 
Average weight 
of fruits 
g 
Av.  
prod.  
t/ha 
Fruit  
size 
mm 
Average 
weight  
of fruits 
g 
Redhaven  -   18.4 65.7 165 15.7 69.1 173 
Autumn 
splendor  
-   17.2 68.3 205 18.4 72.3 236 
Springold  -   16.1 52.6 86 15.6 55.7 94 
Romamer 2 -   15.7 54.0 75 16.8 54.2 78 
 
 
PEACH  
NJC105 -   17.5 66.7 140 19.4 68.7 160 
Litoral -   - - - 16.4 44.6 53.3 
Olimp  -   - - - 15.3 46.0 66.7 
Sirena  -   11.8 37.1 25.0 12.7 39.6 26.7 
Mamaia  -   10.4 36.7 50.7 11.8 41.6 53.3 
 
APRICOT 
Umberto  -   11.0 34.1 24.7 12.4 35.3 26.7 
Jupâneşti  2.7 31.2 11.8 - - - - -  
Valcor  2.9 35.3 15.0 - - - - - - 
Mihaela  2.4 33.4 12.3 - - - - - - 
Roxana  2.6 33.3 16.9 - - - - - - 
 
 
NUT 
Franquette  2.2 36.8 12.6 - - - - - - 
 
 
 
Table 4. Comparison of the admitted maximum levels for heavy metals in fresh fruits from Oltenia, according to the 
Directives EU 90/642/CE and no. 86/3362/EEC 
Metals Fresh fruits 
(Specie) 
Issue 
Cadmium Lead Mercury Copper 
Admitted in UE 0.05 0.05 0.05 5.0 Apple 
Present in  Oltenia  0.014-0.05 0.02-0.06 - - 
Admitted in UE 0.05 0.5 0.05 5.0 Plums 
Present in  Oltenia  0 0 - 0.2-0.8 
Admitted in UE 0.05 0.05 0.05 5.0 Peach 
Present in  Oltenia  0 0.01 - - 
Admitted in UE 0.05 0.5 0.05 5.0 Apricot 
Present in  Oltenia  0 0.04 - - 
Admitted in UE 0.05 0.5 0.05 5.0 Nuts 
Present in  Oltenia  0 0.06 - - 
Admitted in UE 0.05 0.5 0.05 5.0 Strawberry 
Present in  Oltenia  0.016 - 0.040 0.06 - 0.38 - 3.2 - 4.5 
 
 
Table 5. Comparison of the admitted maximum levels for pesticide residuals in fresh fruits from Oltenia, according to 
the Directives EU 90/642/CE and no. 86/3362/EEC 
Pesticide Fresh 
fruits 
(Specie) 
 
Issue α 
HCH 
γ 
HCH 
PCB 
28 
7- 
chlorine 
PCB 
52 
Aldrin ε 
HCH 
7-Cl  
epoxide 
βendo 
sulfane 
PP'- 
DDE 
PCB 
180 
124 3-Cl 
Benzene 
HCB 
Admitted 
in UE 
0 0 0 0.01 0 0 0 0.01 0.3 0.05 0 0 0 Apple 
Present 
in  
Oltenia  
ND 0.0001 0.0011 0.0003 0.0006 - - 0.0001 - 0.0168 - 0.0015 0.0018 
Admitted 
in UE 
0 0 0 0.01 0 0 0 0.01 0.05 0.05 0 0  Plums 
Present 
in  
Oltenia  
ND Traces Traces ND Traces ND ND Traces Traces ND Traces ND ND 
Admitted 
in UE 
0 0 0 0.01 0 0 0 0.01 0.05 0.05 0 0 0 Peach 
Present 
in  
Oltenia  
ND Traces Traces - 0 - - Traces - - - ND ND 
Admited 
in UE 
0 0 0 0.01 0 0 0 0.01 0.05 0.05 0 0 0 Apricot 
Present 
in  
Oltenia  
ND Traces Traces - 0 - - Traces - - - ND ND 
Admited 
in UE 
0 0 0 0.01 0 0 0 0.01 0.01 0.05 0 0 0 Nuts 
Present 
in  
Oltenia  
ND 0.0003 0.0007 - 0.0011 - - 0.0004 0.0003 - - - 0.0004 
Admitted 
in UE 
0 0 0 0.01 0 0 0 0.01 0.05 0.05 0 0 0 Strawberry 
Present 
in  
Oltenia  
ND Traces Traces ND Traces ND ND Traces ND ND ND ND ND 
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Were analyzed some heavy metals (cadmium, 
lead, copper) and various pesticides with important 
impact on human health (αHCH γHCH, PCBs –  
 
 
Polychlorinated chlorine, PCB 28, β-endosulfan, 
etc.). The chromatograms obtained are shown in 
figures 3 and 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Chromatogram obtained from the analyse of the pesticide content for an Idared apple sample 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Chromatogram obtained from the analyse of the pesticide content for a Roxana nut sample 
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4.Conclusions 
 
In tests on fruit from different orchards in 
Oltenia Reese pools clear that:  
 morphologically, the fruits are of high 
quality to all species and varieties, provided 
that microzonării technologies and modern 
work;  
 taste the fruits of Oltenia are significantly 
higher fruit grown in other parts of the 
world (in the same variety)  
 content of heavy metals (Cd and Pb) is the 
maximum level of EU trade and 
consumption in fruits in Oltenia;  
 content of some residues pesticide meets 
accepted international standards, making the 
fruit produced in the basins of the EU fruit 
quality is very good and healthy for 
consumers 
 monitoring fruit quality and overall Oltenia 
Romania is a constant activity, with much  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
interest and responsibility in the interest of 
growers and consumers of fresh fruit. 
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